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ABSTRACT

The COVID-19 pandemic disrupted the usual processes and support systems related to applying to medical school in the United
States. The Texas-Wide Premedical Mentoring Program (TPMP) was established to pair medical student mentors in Texas with
medical school applicants attending Texas colleges and universities. Our objective was to demonstrate the effect of the TPMP on
application preparedness and self-reported mental health outcomes of program participants. A survey was developed to under-
stand the program’s impact on both mentees and mentors. Participants were sent a survey link 3 months after the TPMP launch.
In total, 313 participants, comprising 62% premedical student mentees and 38% medical student mentors, completed the sur-
vey. Mentees reported a significantly positive effect of the program on anxiety, uncertainty of acceptance, connection to medicine,
and making the road to medical school seem less impossible. After participation, mentees felt less alone and reported a positive
impact on their perception of the application process. The TPMP positively impacted the mental wellness of both mentees and
mentors, and about 80% of mentors felt more fulfilled despite not participating in clinical duties in light of suspensions. In con-
clusion, program participation was associated with decreasing application knowledge gaps, easing anxiety, and providing alliance
for mentees. The TPMP had a similarly positive influence on the mental wellness of mentees and mentors as well as contributed
to medical student mentors’ sense of fulfillment.
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he COVID-19 pandemic disrupted the usual pro-
cess for applying to medical school. Undergraduate

during the pandemic, the Texas-Wide Premedical Mentoring
Program (TPMP) was created, pairing current medical stu-
premedical students would typically be meeting dents, faced with suspension of clinical clerkships during the

with advisors regarding upcoming applications dur-  pandemic,® with premedical applicants to serve as their men-

ing the spring semester.' The pandemic strained available
academic resources for premedical students, caused uncer-
tainty related to the application process, and negatively
impacted mental health.>™* During the COVID-19 pan-
demic, there has only been one published report of mentor-
ship involving medical students. In that case, mentorship was
provided by upperclassmen medical students, who guided
underclassmen in strengthening their social support networks
and lessening stress.” To assist medical school applicants

tors and in this way make a positive contribution to medi-
/-1 10 Texas
volunteered to mentor premedical students from 14 Texas
universities. At the end of March 2020, almost 600 medical
students and over 900 premedical students signed on as men-

cine. Students from medical schools

tors and mentees, respectively. It was hypothesized that the
TPMP would reduce uncertainties caused by the disruptions
and enhance application readiness. We also predicted that
the TPMP would be associated with positive mental health
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impacts on both premedical student mentees and medical
student mentors. The data reported in this study have poten-
tial relevance to a wide range of health programs and could
inform the development of similar initiatives in the face of
future disasters or sustained disruption from COVID-19.

METHODS

The TPMP was developed in March 2020 by a student
(JCS) at Baylor College of Medicine (BCM) to support pre-
medical students in their medical school applications by pair-
ing them with medical student mentors. Ten Texas
allopathic medical schools were included in the program, but
the method of recruitment was not standardized. Premedical
mentees were recruited from 14 Texas universities that were
the alma maters of or otherwise suggested by mentors. The
method of recruitment of mentees also was not standardized
because of variability in prehealth program support across
universities. First, student prehealth organizations were
emailed with information about the TPMP using contact
email information identified from the universities’ websites.
If email addresses could not be found online, emails were
sent to prehealth advisors. Organizations and advisors inter-
ested in participating sent a notice to their respective mem-
bers and premedical students, collected contact information
for interested students, and emailed this information to the
TPMP coordinators.

Participants were matched from April 1 to May 21,
2020. In total, the TPMP matched 1483 individuals: 595
mentors to 888 mentees. Some mentees were matched with
more than one medical student mentor if one did not fulfill
all categories of interest. For example, if a mentee indicated
interest in mock interviewing and general application advice,
then the mentee was matched with a mentor who indicated
an interest in providing help in both categories. If specific
requests were made outside of the three areas, efforts were
made but not guaranteed to fulfill those requests to increase
commonalities. In the standardized welcome email, the pair
was encouraged to set up a time to meet. The frequency and
content of each pair’s communications were then determined
by them and depended on, among other things, the mentee’s
stated needs and the mentor’s availability; there were no
requirements.

Analyzing the TPMP impact after its creation was then
initiated by another BCM student (NLA). On June 15,
2020, a Qualtrics survey link was sent to all program partici-
pants by a standardized blind carbon copy email to the email
addresses with which they enrolled. Reminder emails were
sent on June 30, 2020, and July 14, 2020. The survey closed
on July 15, 2020. All survey materials were approved (and
BCM Institutional

not deemed exempt) by Review

Board (H47755).

The survey included five sections following the first page,
which introduced the study and explained that participation
was voluntary, responses would remain confidential, and stu-
dents could end their participation at any time. The first
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section collected demographic and education information.
The second section included items directed toward basic
mental health history, diagnoses, and treatment experience.
The third section included a validated scale to assess partici-
pants’ psychological distress: the Kessler Psychological
Distress Scale (K10).'* The K10 is a 10-item scale that meas-
ures a participant’s well-being over the preceding 4 weeks,
combining anxiety and depression symptoms to evaluate psy-
chological distress. Participants rate frequency of symptoms
on a 5-point Likert scale ranging from 1 (none of the time)
to 5 (all of the time). In prior studies, K10 demonstrated
strong consistency (o= 0.93)'? and excellent construct valid-
ity.'>'* The fourth section included items that probed par-
ticipants’ experiences with the TPMP, commonalities with
their mentors/mentees, goals, and outcomes. In addition,
mentees were asked about the perceived sufficiency of
updates on the application process, their relationship with
their mentor, as well as the TPMP’s impact on their well-
being and comfort with applications. Other items in this sec-
tion were adapted from Maniam et al."” Each was rated on a
5-point Likert scale from 1 (I do not identify with this at all)
to 5 (I completely identify with this). Mentees were asked
about their confidence with medical school applications and
with their decision to pursue this career, as well as how likely
they would be to recommend the program to other students.
Mentors were asked about their comfort providing various
types of advice, their relationship with their mentee, the
impact of the TPMP on their mental health and residency
applications, and how updated they felt by their medical
schools about COVID-19-related changes. The fifth section
invited participants to share optional, free-text feedback
about the TPMP or more information on how they were or
were not impacted by the program.

Descriptive analyses were conducted to characterize the
groups (premedical student mentees and medical student
mentors). Responses to questions about communication,
connection, and perceived mental health impact were dicho-
tomized as positive (strongly agree, agree) or not positive
(neutral, disagree, strongly disagree). Mentee and mentor
responses were then compared by chi-square. Premedical stu-
dent mentee reports of anxiety and uncertainty before and
after participation in the TPMP were likewise dichotomized
as positive (I completely identify with this, I mostly identify
with this) or not positive (neutral, I mostly do not identify
with this, I completely do not identify with this) and then
analyzed with chi-square. Regarding the K10, responses were
graded on a 5-point Likert scale and totaled, after which
respondents were assigned a result based on predetermined
cutoffs. Consistent with Dendle et al,'® scores of 10 to 19
were categorized as likely to be well, 20 to 24 as likely to
have a mild mental disorder, 25 to 29 as likely to have a
moderate mental disorder, and 30 to 50 as likely to have a
severe mental disorder. Descriptive analyses were conducted
to characterize the baseline, or preparticipation, self-reported
mental health of mentees and mentors based on these scores.
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RESULTS

In total, 888 mentees from 14 universities and colleges
participated in the program. Almost half were students at
Rice University or Texas A&M University—College Station.
Mentees were matched with mentors on a rolling basis
according to interest in providing or receiving help in three
categories: (1) personal statement and supplementary essay
writing, (2) mock interviewing, and (3) general application
advice. Approximately 20% of mentees (n=194) completed
the survey. School distributions of respondents were similar
to the total population (7uble 1). Among survey respondents,
most mentees were female and either juniors or seniors in
college at the time of enrollment (7able 2). Most (61.9%,
n=120) mentees reported non-Hispanic ethnicity, and over
60% were White or South Asian/Indian American race.

About 64% (n=124) indicated that they were applying
to medical school in the upcoming 2020-2021 application
cycle. Although over 80% of mentee survey respondents
(n=162) were involved in an organization at their university
that included other students applying to medical school,
only about a quarter (23%, n=45) reported having close
family members or family friends with US medical school
application experience. Half (50%, n=97) of mentees
reported sufficient updates about medical school application
changes by their university. However, less than half (44%,
n=2386) felt that they received sufficient updates from appli-
cation services, including the Texas Medical and Dental
Schools Application Service and the American Medical
College Application Service.

A total of 595 medical students representing all 10 allo-
pathic Texas medical schools signed up as TPMP mentors.
Similar to mentees, 20% (n=119) responded to the survey.
Most mentor survey respondents attended BCM or the
University of Texas Medical Branch at Galveston, with distri-
butions of survey respondents among all schools similar to the
total population (7able 1). Almost half of mentors were in
their third year of medical school. Tuble 2 reports the demo-
graphics of mentor survey respondents; like mentees, most
reported non-Hispanic ethnicity and White race. About 34%
(n=40) were applying to residencies in the upcoming
2020-2021 application cycle. Less than half (45%, n=54)
reported receiving sufficient updates about the application
cycle from their medical school, and even less (34%, n=40)
by the Electronic Residency Application Service.

Most (85%, n=165) mentees were paired with one
mentor, but two had two to three mentors. The majority of
mentees reported spending one (17%, n=32), two (21%,
n=41), or three (16%, n =30) hours in total communicat-
ing with their mentors. Although the majority of medical
student mentors were paired with one mentee (67%,
n=80), one had 13 mentees. Most mentors reported spend-
ing an average of two (17%) to three (17%) hours in total
with each mentee. Approximately half of their time was
spent communicating through email, with the other half
comprising video chat, text, or phone calls.
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Table 1. School distribution of total participants vs survey
respondents for premedical student mentees and medical
student mentors in the Texas-Wide Premedical
Mentoring Program

Institution Total* Survey*
Undergraduate university
Baylor University 80 (9.0%) 7 (3.6%)
Rice University 225 (25.3%) 52 (26.8%)
Southern Methodist University 18 (2.0%) 6 (3.1%
Texas A&M University—College Station 184 (20.7%) 42 (21.6%)
Texas A&M University—Corpus Christi 16 (1.8%) 3 (1.5%)
Texas Woman’s University 5 (0.6%) 2 (1.0%)
University of Houston 35 (3.9%) 10 (5.2%)
University of North Texas 13 (1.5%) 0 (0%)
UT Arlington 29 (3.3%) 6 (3.1%)
UT Austin 79 (8.9%) 18 (9.3%)
UT Dallas 108 (12.2%) 27 (13.9%)
UT El Paso 43 (4.8%) 13 (6.7%)
UT Rio Grande Valley 44 (5.0%) 5 (2.6%)
UT Tyler 9 (1.0%) 3 (1.5%)
Medical school
Baylor College of Medicine 175 (29.4%) 36 (30.3%)
Dell Medical School—UT Austin 12 (2.0%) 1 (0.8%)
Paul L. Foster School of 2 (0.3%) 0 (0%)
Medicine—Texas Tech El Paso
Texas A&M HSC College of Medicine 61 (10.3%) 14 (11.8%)
Texas Tech University HSC School 26 (4.4%) 4 (3.4%)
of Medicine—Lubbock
Long School of Medicine—UT 24 (0.4%) 4 (3.4%)
Health San Antonio
McGovern Medicine School—UT 96 (16.1%) 20 (16.8%)
HSC at Houston
UT Medical Branch at Galveston 129 (21.7%) 25 (21.0%)
UT Rio Grande Valley Medical Center 19 (3.2%) 3 (2.5%)
UT Southwestern Medical Center 51 (8.6%) 12 (10.1%)

*Undergraduate university: 888 total premedical student mentees matched in this
program, with 194 survey respondents. Medical school: 595 total medical student
mentors matched in this program, with 119 survey respondents.

HSC indicates health science center; UT, University of Texas.

Most (70%, n=298) paired mentor-mentee matches
went to different undergraduate universities or were different
race and/or ethnicities (64%, n=274). On the other hand,
most (56%, n=240) pairs identified as the same gender.
Only about 35% of respondents, however, indicated that
having one of these commonalities somewhat enhanced their
program experience and pair connection.
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Table 2. Demographics of survey respondents participating in
the Texas-Wide Premedical Mentoring Program

Mentees Mentors

Survey response 194 (21.8%) 119 (20.0%)

Gender
Male 71 (36.6%) 38 (31.9%)
Female 121 (62.4%) 79 (66.7%)
Genderqueer 1 (0.5%) 1 (0.8%)
Prefer not to answer 1 (0.5%) 1 (0.8%)
Ethnicity
Hispanic or Latino/a 37 (19.1%) 17 (14.4%)

Non-Hispanic or Latino/a 157 (80.1%) 102 (85.7%)

Race
American Indian or Alaska Native 0 (0%) 1 (0.8%)
Black or African American 10 (5.2%) 5 (4.2%)
East Asian 41 (21.1%) 22 (18.5%)
Middle Eastern or North African 10 (5.2%) 3 (2.5%)
Native Hawaiian or Pacific Islander 1 (0.5%) 1 (0.8%)
South Asian or Indian-American 58 (29.9%) 17 (14.3%)
White 61 (31.4%) 62 (52.1%)
Prefer not to answer 5 (2.6%) 5 (4.2%)
Other 8 (4.1%) 3 (2.5%)

Class
Freshman / MS1 18 (9.3%) 41 (34.5%)
Sophomore / MS2 34 (26.8%) 26 (21.8%)
Junior / MS3 83 (42.8%) 37 (31.1%)
Senior / MS4 38 (19.6%) 14 (11.8%)
Graduated / MD-PhD 21 (10.8%) 1(0.8%)

MS indicates medical student year.

Table 3 compares mentee and mentor responses to items
regarding communication and connection to their match.
Overall, pairs felt similarly connected to each other; however, they
did not feel as if a friendship was formed. Both populations
believed their counterpart was easy to get in touch with and met
each other’s expectations. However, mentees felt less “safe”
expressing concerns or feedback compared to mentors (P < 0.01).
Additionally, fewer mentees compared to mentors reported that
their counterpart asked directly about mental status (2= 0.04).
All significant P values, however, had small effect sizes.

Table 4 outines the knowledge gap closure for mentees as
well as the self-reflection of mentors. The TPMP seemed
mainly to improve mentee comfort with the application time-
line and medical school interviews. Most mentees also reported
believing the TPMP positively impacted their medical school
applications. Furthermore, a majority said they were likely to
recommend this program to other premedical students.
Similarly, a majority of mentors believed they positively
impacted their mentees’ medical school application and that
they provided adequate reassurance amidst the uncertainty,
resulting in satisfaction with their own performance.

The baseline mental health status of mentee and mentor
survey respondents is reported in the Online Supplement.
About 7% of mentees (n = 14) compared to 14% of mentors
(n=17) had previously diagnosed mental health conditions,
most commonly anxiety disorders. More mentees (71%,
n=10) than mentors (59%, n=10) sought treatment.
According to the K10, about half of mentees (47%, n=91)
were well (without mental distress), compared to more than
half (62%, n=73) of mentors. About a quarter of both
mentees and mentors indicated mild mental distress.

Table 4 also reports respondents’ views on the program’s
impact on their mental health. Regarding the uncertainty of
application changes, the majority of mentees felt less alone or
more supported, less anxious, and less distressed. Most men-
tees and mentors believed the TPMP positively impacted
their mental health, with no statistically significant difference
between groups 7 [1, N=289]=0.86, r, = 0.5,

Table 3. Survey responses related to communication and connection between premedical student mentees and medical student
mentors participating in the Texas-Wide Premedical Mentoring Program

Mentees Mentors p

Survey prompt Response (N) n (%) Response (N) n (%) value e Ip

| feel | connected well with my mentor/mentee. 182 120 (65.9%) 114 76 (66.7%) 0.90 0.82 0.05
We developed a personal friendship. 181 41 (22.7%) 113 34 (30.1%) 0.16 1.95 0.08
My mentor/mentee is easy to get in touch with. 180 150 (83.3%) 113 94 (83.2%) 0.94 0.005 0.004
| feel safe expressing concerns/feedback. 179 135 (75.4%) 112 103 (92.0%) 0.0004 12.66 0.21
My mentor/mentee checks in on my mental status. 174 38 (21.8%) 99 32 (32.3%) 0.04 4.06 0.12
My mentor/mentee met my expectations 178 141 (79.2%) 12 90 (80.4%) 0.81 0.06 0.01
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Table 4. Survey responses related to knowledge gaps, self-reflection, and mental health of premedical student mentees and
medical student mentors in the Texas-Wide Premedical Mentoring Program

Survey prompt Response (N) n (%)

Knowledge gaps Mentees

This program has made me feel more comfortable with my knowledge and preparation for medical 178 116 (65.2%)
school interviews.

This program has made me feel more comfortable with my knowledge about the medical school 175 127 (72.6%)
application timeline.

This program has made me feel more comfortable with my knowledge about who to ask for letters of 158 72 (45.6%)
recommendation.

This program has made me more confident in how to use my free time productively to better myself as 164 89 (54.3%)
an applicant.

| believe the TPMP has positively impacted my medical school applications. 175 138 (78.9%)

Mental health

This program has made me feel less anxious regarding the uncertainty of medical school applications given 175 95 (54.3%)
the COVID-19 pandemic.

This program has made me feel less down regarding the uncertainty of medical school applications given 173 91 (52.6%)
the COVID-19 pandemic.

This program has made me feel less alone and more supported regarding navigating the medical school 176 120 (68.2%)
application process in the COVID-19 pandemic.

| believe the TPMP has positively impacted my mental health. 177 117 (66.1%)

Self-reflection Mentors

| have positively impacted my mentee’s medical school application. 110 84 (76.4%)

| have provided my mentee application reassurance given all the uncertainty. 108 86 (79.6%)

| have received direct confirmation of my mentee’s appreciation. 111 90 (81.1%)

| am satisfied with my performance as a mentor. 112 85 (75.9%)

Mental health

This program has made me feel more fulfilled during this pandemic. 115 90 (78.3%)

| believe the TPMP has positively impacted my mental health. 112 68 (60.7%)

| believe the TPMP will positively impact my residency applications. 101 61 (60.4%)

TPMP indicates Texas-Wide Premedical Mentoring Program.

P=0.35). Furthermore, most mentors reported that the
TPMP increased fulfillment during the suspension from
usual medical student activities.

All areas of tested mentee psychological well-being improved
from before to after participation in the TPMP (7able 5). These
areas included anxiety or nervousness (P < 0.01), doubt or inse-
curity (< 0.01), uncertainty or disinterest (P=0.03), feeling
unconnected or distant (2= 0.01), and having a poor outlook
(P<0.01). These comparisons also had small effect sizes.

DISCUSSION

This study reports on the effectiveness of the TPMP to
support premedical and medical students during the
COVID-19 pandemic, regarding primarily medical school
applications and secondarily mental health. Their synergistic
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relationship and common struggle allowed for the TPMP to
result in mutual benefit.

The method of matching mentor-mentee pairs was mostly
successful, as about 80% of participants felt that their coun-
terpart met expectations. Most pairs felt connected to each
other and safe expressing concerns or providing constructive
feedback. However, only about 20% to 30% felt as if they
developed a personal friendship or checked up on each other’s
mental health. This could be because no communication
guidance was provided. Without explicit program encourage-
ment, asking about mental health can be viewed as personal.
Only about 35% believed that being paired with someone
from the same undergraduate university, race, or identified
gender would enhance their connection.

The spectrum of relationship strengths could also be
explained by the range of time that pairs spent interacting,
where some mentor-mentees only interacted for a few hours.
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Table 5. Survey responses related to the Texas-Wide Premedical Mentoring Program’s impact on premedical student mentee
attitudes both before and after the mentorship program

Before After p

Survey prompt Response (N) n (%) Response (N) n (%) value I Ip

| was nervous or anxious about applying to medical school 186 142 (76.3%) 182 99 (54.4%) <0.00001 19.60 0.23
in the future (anxiety or nervousness).

| was unsure if | would even be accepted to medical school 184 127 (69.0%) 182 76 (41.8%) <0.00001 27.53 0.27
despite all of my work (doubt or insecurity).

| was not sure if medicine was the field for me 185 18 (9.7%) 182 7 (3.8%) 0.03 500 0.12
(uncertainty or disinterest).

Relative to my peers, | did not feel that | had much of a 184 34 (18.5%) 182 17 (9.3%) 0.01 6.37 013
connection to the field of medicine despite my interest
(unconnected or distant).

The route to medical school seemed long and difficult and, 184 81 (44.0%) 183 48 (26.2%) 0.0004 12.74 012

at times, impossible (poor outlook).

Bold indicates statistically significant at P < .05.

In a different program, medical students were matched with
faculty members and met on average three times every year.
Mentees rated their mentor satisfaction as a 5.1 out of 7.
The TPMP potentially could have benefited from encourag-
ing members to meet at least three times during a set inter-
val; however, it was interesting that more mentors felt safe
providing feedback than mentees felt expressing concerns.
The TPMP was created not only to supplement con-
strained resources but also help with virtual interviews and
essays. Mock interviews were held through video chat, which
this program initiated prior to the American Academy of
Medical College recommendation to host virtual interviews.
Therefore, premedical students who had already been prepar-
ing with their mentors could potentially feel more comfort-
able in this novel online format, reflected by 65.2%
expressing improved interview comfortability. Overall, 79%
of mentees believed this program positively improved their
applications, and 87% would likely recommend it to others.
These findings build on a robust mentorship litera-

15,18-22
tures’ 318

and demonstrate the positive impact a program
may have on both mentors and mentees. Outside of universal
health crises, mentoring programs are important in medical stu-
dent training. Professionals, including those in the medical field,
who experience strong personal and educational mentorship
report greater career satisfaction and productivity.'”***
There is a mutual synergistic benefit in the mentor-mentee rela-
tionship throughout all career stages, increasing the likelihood
of success, fostering growth, and increasing a sense of personal
accomplishment.”! Additionally, students readily adapt to and
benefit from virtual mentorship.**

Especially during times of constant change and uncer-
tainty, there is a need for premedical organizations or pro-
grams at undergraduate institutions to seek partnerships with
medical schools. The TPMP demonstrated the wide variety of
academic and social support that different undergraduate
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institutions may provide. While some mentees utilized the
TPMP to supplement support that they were already receiv-
ing, others had little to no aid from their undergraduate
schools. The core services provided have been turned into a
business, with consultants charging hefty fees. Yet, some stu-
dents cannot afford these services, especially in a professional
path that can accrue high student loans from tuition alone.
Mentoring programs like the TPMP, but at an institutional
level, could be created with partnerships from medical schools.

The TPMP significantly impacted psychological well-being
as evidenced by decreases in anxiety, insecurity, uncertainty,
and a feeling of disconnection from medicine. The program’s
greatest effects seemed to be easing nervousness and anxiety
about applications as well as uncertainty regarding medical
school acceptances. The question prompts regarding psycho-
logical well-being were modeled after a similar mentoring pro-
gram, created by medical students from Texas Tech University
Health Sciences Center (TTUSC) School of Medicine to men-
tor premedical students at Texas Tech University."”” Their
results only demonstrated significant improvement in anxiety,
nervousness, doubt, and insecurity.'”” However, the TPMP
involved many more participants (888 vs 216 premedical stu-
dents) and included more universities and medical schools.
Furthermore, the TPMP had no participation requirements
and emerged during a pandemic. Lastly, the TPMP retrospec-
tively asked before-and-after questions, while the TTUSC pro-
gram had a presurvey and postsurvey. All these factors may
have contributed to differences in findings.

Regarding mental health, the TPMP scemed to have
impacted mental health during the pandemic across all areas.
The biggest impact was feeling less alone and more sup-
ported throughout this process. Baseline mental health sur-
vey (K10)
health—related symptoms compared to formally diagnosed

results revealed higher levels of mental

mental health problems, possibly due to stigma, social
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desirability bias, or reluctance to seek help among the med-
ical community."” Compared with 61% of mentors, 66% of
mentees felt that the program positively impacted their men-
tal health. However, the difference between groups was not
statistically significant, indicating that the positive mental
health impact on mentors was comparable to that of men-
tees. A large percentage (78%) of medical students reported
feeling more fulfilled. This is reflective of most medical stu-
dents’ desire to be part of the health care team.

This study was subject to several limitations. Only about
20% of mentors and mentees participated in the survey, so
there might have been selection bias in responses.
Consequently, the survey did not have sufficient power to
establish conclusive statements or define potentially critical
response variabilities between cultural groups. Given that this
program did not initially begin as a research project, the sur-
vey was retrospective, and the method of recruitment was not
completely standardized across all institutions. In addition,
there was potentially more recruitment bias for mentors from
BCM as the program originated from this medical school and
mentees from Rice University given its location within the
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